Introduction
Although the BABAR project is mainly known as a B meson factory there is much more than B physics which can be done at this facility. The copious production of cc pairs from the continuum and high integrated luminosity, makes BABAR an excellent laboratory to study the charm production and decays.
In this paper we show the results on a study of 
D
0 →K 0 K + K − decay
and scalar mesons
Charm Dalitz plot analyses are useful in providing new information on resonances that contribute to three-body final states. They can help to enlighten old puzzles related to light meson spectroscopy, specifically to the structure of scalar mesons. The study of D 0 →K 0 K + K − decay provides a laboratory to investigate scalar mesons coupling to the KK system, in particular the f 0 (980) and a 0 (980). Fig. 1a . A strong interference between the φ(1020) and a scalar meson, which is identified as mostly due to the a 0 (980) resonance, is observed in the low mass KK region. The contribution of a 0 (980) + , in the right corner at the bottom, can also be observed. A partial wave analysis in the low mass K + K − region allows the K + K − scalar (S) and vector components (P ) to be separated, thus solving the following system of equations 4 :
Partial wave analysis of D
are the efficiency corrected spherical harmonic moments. The resulting scalar K + K − andK 0 K + mass distributions, corrected for phase space, are displayed in Fig. 1b and show a good agreement. This supports the hypothesis that thef 0 (980) contribution is small, since f 0 (980) has isospin zero and therefore cannot decay toK 0 K + . The K + K − S and P wave mass spectra, theK 0 K + mass spectrum and the phase difference φ SP have been fitted simultaneously where the K + K − P-wave is supposed to be entirely due to the φ(1020) meson, the
The a 0 (980) scalar resonance has a mass very close to theKK threshold and mostly decays to ηπ. It has been described by a coupled channel Breit Wigner of the form:
where ρ(m) = 2q/m while g ηπ and gK K describe the a 0 (980) couplings to the ηπ and KK systems respectively. Since in the current analysis the only available projections are the KK ones, it is not possible to measure m 0 and g ηπ . Therefore, these two quantities have been fixed to the Crystal Barrel measurements 5 . The parameter gK K , on the other hand, has been left free in the fit. The result is (statistical error only):
Dalitz plot analysis of D
An unbinned maximum likelihood fit has been performed for the decay 
) is expressed as a sum of two-body decay-matrix elements and a non-resonant contribution,
where each term is parametrized with an amplitude a r and a phase φ r . The function A r (m The results of the Dalitz plot analysis can be summarized as follows (Tab. 1):
The f 0 (980) contribution is consistent with zero; (iii) The doubly Cabibbo suppressed(DCS) contribution is consistent with zero; (iv) The remaining contribution, not consistent with being uniform, can be described by the tail of a broad resonance, the f 0 (1400). 
0.437 ± 0.006 ± 0.060 1.91 ± 0.02 ± 0.10 45.9 ± 0.7 ± 0.7 
Dalitz plot analysis of
− sample consists of 81496 events with a signal fraction of 97%. Fig. 3a . Table 2 summarizes the values of a r and φ r obtained using a Breit-Wigner model consisting of 16 two-body elements comprising doubly Cabibbo suppressed contribution, and accounting for efficiency variations across the Dalitz plane and the small background contribution. We find that the inclusion of the scalar ππ resonances σ and σ significantly improves the quality of the fit 12 . Since the two σ resonances are not well established and are only introduced to improve the description of our data, the uncertainty depending on them is included in the systematic errors. Goodness of fit is gauged through a two-dimensional χ 2 test, thus obtaining χ 2 = 1.27. 
The Dalitz plot of the
D 0 → K 0 S π + π − is shown in
Dalitz plot analysis of
D 0 → K 0 S π + π −
with ππ S-wave parametrized by a K-matrix model
In order to investigate the effect of the chosen model on the angle γ, a model using the K-matrix formalism [13] [14] [15] to parametrize the S-wave component of the ππ Table 3 summarizes the values of F 1 (s) free parameters β α and f prod 11 , together with the spin-1, spin-2, and Kπ spin-0 amplitudes as in the Breit-Wigner model. Figures 3(b,c,d) show the fit projections overlaid with the data distributions. There is no overall improvement in the two-dimensional χ 2 test compared to the BreitWigner model since it is dominated by the P-wave components, which are identical in both models. Nevertheless, it should be emphasized that the main advantage in using a K-matrix parametrization instead of a sum of two-body amplitudes to describe the ππ S-wave is that it provides a more adequate description of the complex dynamics in the presence of overlapping and many channel resonances. • , where the first error is statistical, the second one is the experimental systematic uncertainty and the third one reflects the Dalitz model uncertainty. The contribution to the Dalitz model uncertainty due to the description of the ππ S-wave in D 0 → K 0 S π − π + , evaluated using a K-matrix formalism, is found to be 3
• .
